T he majority of suicides and homicides in the United States involve a firearm, as do a substantial number of non-fatal injuries. 1 Many interventions and policies designed to prevent these injuries focus on restricting access to firearms, either generally in a population, or among specific high risk groups, such as children and suicidal persons. [2] [3] [4] However, "access" is a poorly defined concept, which limits our ability to evaluate firearm related prevention efforts.
Access to firearms can be organized along a continuum, ranging from those immediately available for use (for example, loaded and unlocked in one's own home) to those that require additional steps before being ready to use (for example, unloaded and locked in a location away from one's home, such as a firing range). Access to loaded firearms that are readily available within minutes is of particular interest, given their potential role in impulsive suicidal behavior or rapidly escalating violent interpersonal events.
Firearm ownership has often been used to measure access to firearms. However, it is generally recognized that ownership and access may represent related, yet separate, constructs. 5 Persons who do not own a firearm or keep one in their home may still have access to a firearm. There are also likely to be people who own a firearm, but cannot access it quickly. Despite this conceptual distinction between firearm ownership and access, previous studies nonetheless, have used ownership as an indicator of access. [6] [7] [8] [9] [10] [11] The validity of using firearm ownership as a proxy for access has not been specifically studied.
To address this question, we examined demographic differences between ownership and access and identified subgroups for which ownership is not a good indicator for access.
METHODS
Data for this analysis are from the 1994 Injury Control and Risk Survey (ICARIS). This survey assessed risk factors for both unintentional and intentional injury and was based on a single stage, random digit dialing residential telephone sample of English or Spanish speaking adult respondents (aged 18 years and older) in all 50 states and the District of Columbia. The study protocol was approved by the Centers for Disease Control and Prevention Institutional Review Board.
Following receipt of informed consent, screening questions were asked about the number of adult men and women in the household. A specified procedure was used to ensure approximately equal numbers of male and female respondents. For households with more than one eligible individual, the person with the most recent birthday was interviewed. To provide adequate minority representation, all telephone exchanges were stratified by whether they had >10% of households occupied by minorities. Exchanges with >10% of households occupied by minorities were sampled at a higher rate than the others. The final sample consisted of 5238 completed interviews (response rate = 59.3%)*.
In addition to demographic information about the respondent and the household, participants were asked, "Are there any loaded or unloaded firearms in your home or the car, van, or truck you usually drive? This includes firearms stored in the basement, garage, or any attached buildings". Ready access to a loaded firearm was assessed by respondents' answer to the following question, "If you were at home, could you get and be ready to fire a loaded firearm in less than 10 minutes? The weapon could be yours or someone else's and it could be located in your home or car or someone else's home or car". Based on the answers to these questions, we created four mutually exclusive categories: (1) respondents with a firearm in the household and with ready access to a loaded weapon, (2) those with a firearm in the household, but without ready access, (3) those without a firearm in the household, yet with ready access, and (4) those with neither a firearm nor ready access. Throughout this paper, the term "firearm ownership" refers to the presence of a firearm in the household, regardless of who actually owns it.
Data were weighted to generate national estimates. Weights include both a selection probability weight and a poststratification weight. Selection probability weights were the inverse of the probability of selecting a particular household type, a household member of the specified gender, and the number of telephone numbers in the household. Poststratification weights were ratio adjustments based on the March 1994 Current Population Survey number of households to the study estimates by census region and location within a metropolitan statistical area. SUDAAN software was used to generate weighted estimates for each of the four categories described above and 95% confidence intervals. 12 To further examine the demographic differences between firearm ownership and access, we used logistic regression to generate adjusted odds ratios for three separate models. The outcome for the first model was firearm ownership (1=yes, 0=no) and for the second model, it was access (1=yes, 0=no). The outcome for the third model was ownership (1=no, 0=yes) among those reporting access. The same demographic variables were included in each of the three models. The main purpose of this analysis was to determine whether the variables associated with these different ownership/access categories were similar or not.
RESULTS
Of the total 5238 survey respondents, 5056 (96.5%) provided information about both firearm ownership and their ability to retrieve and fire a loaded gun in less than 10 minutes. Of these, 1353 (27.9%) reported both having a firearm and being able to fire a weapon in less than 10 minutes. An additional 313 respondents (8.1%) reported having a firearm, but were without ready access to a loaded weapon. Another 421 respondents (7.2%) did not own a firearm, yet reported being able to retrieve and fire one within 10 minutes. The remaining 2969 respondents (56.8%) had neither a firearm in their home nor the ability to retrieve one quickly.
The distribution of respondent demographic characteristics within each of the four ownership/access categories are presented in table 1, whereas the distribution of these demographic characteristics across the ownership/access categories are displayed in table 2. Given our focus on whether ownership is a reasonable proxy for access, the data of primary interest in both tables are located in the second and third columns. Of respondents reporting both ownership and access, the majority were male, white, married, living in detached homes, and in urban areas (table 1) . Relatively similar majority characteristics were seen for the 421 respondents who do own a firearm, yet had ready access to one. However, differences for particular subgroups emerged upon examination of the data in table 2. For example, younger persons aged 18-34 years living in homes without firearms were more likely to report access to one than their older counterparts. Similarly, ethnic minorities without firearms in their homes (11.7% and 12.5%) were more likely to report access compared with white, non-Hispanics (6.2%). In contrast, those reporting both household ownership and access were more likely to be white, non-Hispanic (31.6%) compared with black, non-Hispanic (15.7%) or Hispanic (12.5%). These differences are further highlighted by the logistic regression results (table 3) . The demographic characteristics associated with ownership and access (models 1 and 2) appear very similar. This is because the majority of persons who report ownership also report access to a firearm. On the other hand, the pattern of characteristics seen in model 3 (access without ownership) are very different. Unlike the other two models, persons in this group are more likely to be female, Hispanic or black, non-Hispanic, single, and living in attached homes compared with the respective referent groups.
DISCUSSION
While the majority of respondents in our study with ready access to a loaded firearm lived in households containing firearms, a sizeable proportion did not own a firearm, yet said they would be able to retrieve a loaded firearm quickly. This analysis provides unique descriptive information about this subgroup. Our comparison of the demographic characteristics of this subgroup to those with firearms in the home revealed important differences, particularly for some populations.
These findings raise two concerns about using firearm ownership as a proxy for ready access. Although using this measure as an indicator for access yields a reasonable aggregate estimate, some respondents with ready access to a loaded firearm are likely to be missed if only firearm ownership is assessed. More importantly, using ownership may be an imperfect measure of access, particularly for certain populations at high risk for firearm related injury. Our findings indicate that racial/ethnic minorities and those living in attached homes are more likely to report ready access to loaded firearms, even though they do not live in homes containing a firearm.
These findings should be interpreted in light of several limitations. First, the response rate for the survey is lower than desirable. Although our survey household and respondent characteristics are similar to those found in the United States population, 13 some selection bias may exist. We do not know how survey refusers differ from participants regarding the variables under study. Most of the survey refusals (66.3%) occurred before any mention of the specific subject matter (for example, firearms). The refusal rate for the firearm module was low (1.8%). Second, the prevalence of households with firearms in our survey (34%) is lower than that reported in polls (41%) for the same year, 14 perhaps because our introductory question specifically excluded "BB and pellet guns, teargas guns, and guns that can't fire". However, it is similar to that observed in the 1994 National Health Interview Survey 15 and another national telephone survey about using firearms for protection (36%). 16 Finally, no universally accepted definition of "ready access" exists, although previous research has suggested that many impulsive suicides occur within a 10 minute time window. 17 The question used in this survey was modified from one previously used in a state based survey of behavioral risk factors.
Information about access to firearms is important for prevention purposes, since many interventions and policies to prevent firearm related injuries involve restricting access to firearms, either generally in a population or among specific high risk groups (children, suicidal persons). [2] [3] [4] Efforts to promote the safe storage of firearms are intended to reduce immediate access to persons who are either unauthorized to use the firearm or who require adult supervision. However, to evaluate the effectiveness of these interventions and policies, accurate measures of access are needed, regardless of the level of firearm ownership. Measuring access is also likely to remain important as new policies, such as child access protection laws, and new technologies, such as user authorized weapons (that is, "smart guns"), are introduced and implemented.
As this study has shown, firearm ownership may not be a complete indicator of ready access. We cannot assume that persons without a gun in their household are not able to access a firearm readily. Although our data do not explain why certain groups without firearms in the home are more likely to report ready access to them, it is important to note that persons without a firearm in their household, but with ready access, are among the groups identified at high risk for firearm related injury, both intentional and unintentional. 1 Findings from this study raise methodologic questions for further study and issues to consider when designing interventions. Caution should be exercised when using questions about firearm ownership as an indicator of access, given the differences between the two groups. Although we capture the majority of those with access to loaded firearms by asking about ownership, future studies to quantify the magnitude of access should consider including non-gun owning households to obtain the most complete estimates. Similarly, interventions to reduce unauthorized access need to take into consideration that firearms may be accessible to unauthorized members of the household as well as those outside the household. Finally, efforts to prevent firearm related injury should extend beyond individuals or households and address community level factors, since our findings suggest that respondents who do not own a gun may have access to a friend or relative's firearm who lives nearby (that is, the same apartment complex), or may be able to obtain one readily in their community. 
